In vitro and in vivo cytogenetic studies of three beta-lactam antibiotics (penicillin VK, ampicillin and carbenicillin).
The in vitro and in vivo clastogenic potential of three beta-lactam antibiotics, ampicillin, carbenicillin and penicillin VK, was investigated using cultured human lymphocytes and the rat micronucleus test. Neither ampicillin nor carbenicillin induced significant increases in chromosome damage in vitro up to test concentrations of 10 mg/ml. These results contrast with other published studies on these compounds. Both drugs were also inactive in vivo in the rat micronucleus test, using single- or double-dosing regimens (ampicillin 5 g/kg orally; carbenicillin 500 mg/kg i.m., either dosed once 30 h before marrow preparation, or dosed twice 48 and 24 h before marrow preparation). In vitro, penicillin VK induced a dose-related increase in chromosome and chromatid gaps and breaks, down to concentrations of 1.25 mg/ml. It is likely that the increase in aberration frequency was partly the result of exposing the cells to increased K+ ion concentration, as similar results were obtained when potassium chloride was evaluated over the same molar concentration range. However, the occurrence of 'ion-mediated' clastogenic effects as reported by other workers, does not fully account for the positive effects obtained with this compound, as clastogenic effects were also observed with penicillin V in this test system at similar test concentrations. It is known that exposure of mammalian cells to extremely high concentrations of beta-lactams can affect DNA polymerase alpha activity. An inhibitory effect upon DNA polymerase alpha resulting in a breakdown in the structural integrity of the chromosomes, is suggested as an additional mechanism of action for penicillin VK.(ABSTRACT TRUNCATED AT 250 WORDS)